We report the development and characterization of 13 novel microsatellite loci for 8 the Caribbean queen conch, Lobatus gigas, an ecologically and commercially important 9 marine gastropod. Paired-end sequencing was carried out on genomic DNA from a single 10 queen conch using half a flow cell lane of an Illumina MiSeq. A total of 48 potentially 11
Introduction 26
The queen conch, Lobatus gigas, is a commercially important fishery resource for 27 many countries in the greater Caribbean and is part of a lucrative export market with the 28 queen conch, however, six out of the eight are likely to have reduced statistical power for 50 detecting population structure due to a low numbers of alleles and the confounding 51 effects of five out of eight loci containing null alleles (Zamora-Bustillos et al. 2007 , 52
Carlsson 2008). Larger microsatellite datasets for queen conch will help improve the 53 knowledge of genetic connectivity among queen conch populations, which is an 54 important component for conservation plans and fishing quotas. 55
The objective of our study was to develop novel polymorphic microsatellite loci 56
for Lobatus gigas, which will be useful for assessing genetic population structure, gene 57 flow, and genetic diversity in this CITES listed species. Next-generation sequencing 58 technology has greatly reduced the cost and time required to identify microsatellites in 59 species such as queen conch, which lack detailed genome-wide data. We applied this 60 technology to identify a panel of 13 microsatellites for queen conch. 
Library Preparation and Sequencing 82
A total of 50ng of DNA from one individual was used to create a paired-end 83 library using the Illumina Nextera® DNA Sample Preparation Kit according to the 84 manufacturer's protocol, with Illumina adaptors used for identification purposes. Two-85 hundred and fifty cycle paired-end sequencing was carried out in half a flow cell lane of 86 the Illumina MiSeq platform at the Genomics Core Facility at the University of 87
Manchester. The left and right raw reads were separated into two files and converted to 88 the FASTQ format to conduct further quality control and filtering procedures. 89 90
Quality Filtering of Sequence Data 91
The FASTQ files containing raw MiSeq reads were imported into Galaxy-Golem, 92 a customized local installation of the Pennsylvania State University's Galaxy, run by the 93
University of Manchester's Bioinformatics Core Facility (Goecks et al. 2010). Galaxy is 94
an open-access web-based bioinformatics tool that allows researchers to run a number of 95 analyses on large next-generation sequencing datasets. The quality of the raw Illumina 96 reads was checked in Galaxy using FastQC 97 (http://www.bioinformatics.bbsrc.ac.uk/projects/fastqc/) and reads with low quality were 98 removed using Trimmomatic (Bolger et al. 2014). The sliding window trimming 99 operation was performed using four bases and an average Phred quality score (Ewing and 100
Green 1998) of 20 or higher. 101 102
Microsatellite Identification and Primer Design 103
Potentially amplifiable loci (PAL) containing microsatellites were identified with 104 program PAL_FINDER v0.02, which was incorporated into Galaxy (Castoe et al. 2012) . 105
Primer development settings were adjusted to develop microsatellites PCR primers with 106 optimal melting temperatures for use with the Qiagen Type-it® Microsatellite PCR Kit. 107
Primer design parameters were set to: minimum melting temperature (Tm) 60°C; 108 optimum Tm 68°C; maximum difference in Tm between primers in pair 2°C; and primer 109 length 20-30bp. Primers meeting these criteria were then screened against all other 110
MiSeq reads to identify primers that may bind to > 1 location in the conch genome. Only 111 primers that bound to 1 location in the MiSeq dataset were selected for primer testing to 112 
Microsatellite Primer Testing 118
The PCR amplification success of 48 PALs were tested on DNA from eight queen 119 conch filets purchased from the Pelican Bay Fish Market in Fort Pierce, Florida, USA. 120 DNA was extracted using the QIAGEN DNeasy kit following the manufacturer's 121 protocol. DNA concentrations for each sample were quantified using a Nanodrop ND-122 1000 and they ranged from 15ng/µl to 100ng/µl. The quality of genomic DNA was tested 123 by visualizing 5µl of genomic DNA solution on a 2% agarose and visualized with a 124
GelGreenDNA stain (Biotium Inc.). All DNA samples showed a single high molecular 125 weight band with no smearing, indicating that the DNA used for primer testing was of 126 
Results 152
The Illumina MiSeq run produced 3,872,724 (2 x 1,936,362) total reads with 153 852,641 reads containing microsatellites. Primer testing identified 13 primer pairs that 154 consistently amplified polymorphic microsatellite loci. The 13 microsatellite loci 155 produced allele sizes ranging from 144 base pairs to 476 base pairs. The number of 156 alleles ranged from 4 to 26 and observed heterozygosities ranged from 0.340 to 1.00. 157
There was no evidence of scoring error, large allele dropout, or evidence of linkage 158 disequilibrium at any locus. Four loci (Conch31, Conch37, ConchPR1, and ConchPR7) 159 deviated from Hardy-Weinberg equilibrium due to moderate levels of null alleles with 160 null allele frequencies ranging from 0.081 to 0.230 (Table 1) . 161 162 163
Discussion 164
Although null alleles were detected at four microsatellite loci, the high levels of 165 polymorphism and moderate null allele frequencies suggest that these 13 novel 166 microsatellite markers will be useful for researchers carrying out conservation genetic 167 studies of queen conch. Such studies can be used to help further the development of 168 conservation and management plans of the Caribbean queen conch Lobatus gigas. 169 170
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